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(54) Tripping device for switches and switching contact arrangment 



(57) A tripping device for switches (1) is equipped 
with a magnet yoke (16), an armature element (1 8) that 
works herewith to actuate a tripping shaft (14), and a 
lever element (23) that can be tilted about the axis (15) 
of the tripping shaft for adjusting the distance (L) be- 
tween the magnet yoke and the armature element. This 



tripping device finds application in a switch contact ar- 
rangement with a plurality of switch contacts (1) ar- 
ranged adjacent to one another wherein the lever ele- 
ment (23) consists of an adjusting shaft that extends 
parallel to the axis (15) of the tripping shaft (14) and on 
which are arranged a plurality of adjusting arms (24) cor- 
responding to the number of switch contacts. 
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Description 

[0001] The invention relates to a tripping device for 
switches and also a switch contact arrangement into 
which is built the tripping device in accordance with the 
invention. 

[0002] Known from the printed document EP- 
0,620,579 A1 is a tripping device for switches which has 
a magnetic actuating unit and a lever arrangement con- 
nected therewith. 

[0003] The object of the invention is to make available 
a tripping device for switches and a switch contact ar- 
rangement which ensure reliable operation, can be eas- 
ily adjusted, and moreover are of simple and compact 
construction. 

[0004] This object is attained with a tripping device 
with a magnet yoke, an armature element that works 
herewith to actuate a tripping shaft, and a lever element 
that can be tilted about the axis of the tripping shaft for 
adjusting the distance between the magnet yoke and the 
armature element. 

[0005] The object is further attained with a switch con- 
tact arrangement having a plurality of switch contacts 
arranged adjacent to one another and a tripping device 
in accordance with the invention, wherein the lever ele- 
ment consists of an adjusting shaft that extends parallel 
to the axis of the tripping shaft and on which adjusting 
shaft are arranged a plurality of adjusting arms corre- 
sponding to the number of switch contacts. Advanta- 
geous embodiments of the invention are defined in the 
dependent claims. 

[0006] The invention is described below with the aid 
of an exemplary embodiment and with reference to the 
drawings. 

[0007] They show: 

Fig. 1 : a switch with a built-in tripping device; 

Fig. 2: an isolated view of the tripping device in Fig. 
1; and 

Fig. 3: a perspective view of the switch shown in 
Fig. 1. which is built into a switch arrange- 
ment. 

[0008] A switch 1 equipped with the tripping device in 
accordance with the invention is shown in Fig. 1. This 
switch 1 has a movable contact 2, which is mounted on 
the axis 3 of an actuating shaft 4 such that it can rotate. 
The actuating shaft 4 itself is mounted in a terminal 
housing (not shown) and has two diametrically opposed 
satellite axes 5 and 6, which are also rotated about the 
axis 3 when the actuating shaft 4 rotates. The axis 5 is 
the point of engagement for a linkage 7, which is con- 
nected to a latch 8. The latch 8 is mounted, such that it 
can pivot, on an axis 1 0 positioned on the switch housing 
9; in case of an overcurrent or short circuit, the latch 8 
is released by a latching mechanism 11 in order to per- 
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mit the disconnected state of the contact 2 shown in Fig. 
1. 

[0009] The latching mechanism 11 can be actuated 
by a tripping lever 1 3 that pivots about an axis of rotation 

5 1 2. The other end of the tripping lever 1 3 is in operative 
connection with a tripping shaft 14, which is mounted on 
an axis 1 5 supported by the switch housing 9. Designed 
on the tripping shaft 14 is a cam 14a, which can be piv- 
oted clockwise in opposition to the force of a spring 1 4b 

io wound about the axis 15 in Fig. 1 . 

[0010] Mounted to the switch housing 9 in the bottom 
region of the switch is a magnet yoke 16, which encircles 
an electric bus bar 17 connected to one of the contacts 
of the switch 1 and is supplied with current by the bus 

is bar Arranged facing the magnet yoke is an armature 
element 18 in the form of a flap which is hinge-mounted 
by means of retaining sections 19 - shown in detail in 
Fig. 3 - to a stationary section of the switch,, which is 
not shown in detail. The flap 18 is additionally connected 

20 to a stationary section of the bus bar 17 by a spring 20, 
which loads the flap in the clockwise direction. In its up- 
per region as shown in Fig. 1 , flap 18 is equipped with 
a clip 21 rigidly mounted thereon, which can be brought 
into contact with the cam 14a by pivoting of the flap in 

25 order to rotate the tripping shaft 1 4 and thereby actuate 
the latching mechanism 11 by means of the tripping le- 
ver 13 and thus finally initiate the tripping process in 
switch 1 . 

[0011] However, the clip 21 can also be formed as one 
30 piece with the flap 18, preferably of metal. 

[0012] Also mounted on the axis 1 5, by means of sup- 
port arms 22 shown in Fig. 3, is a lever element 23. The 
lever element 23 has an adjusting arm 24 which is 
equipped with an adjusting screw 25 for calibrating the 
35 tripping device, and a stationary lever arm 26 which ex- 
tends to the side of the adjusting shaft 23 that is diamet- 
rically opposite adjusting arm 24. The end of the station- 
ary lever arm 26 is in contact with a cam pin 27 of a 
rotary knob 28 mounted in a hole in the upper wall of the 
40 switch housing 9. The surface of the rotary knob 28 is 
equipped with a slot 29 to make it possible to adjust the 
rotary knob with the aid of a suitable tool, such as a 
screwdriver. 

[0013] In the unactuated state of the magnet yoke, 
45 which is to say when the contact 2 is closed and an over- 
current is not present, the adjusting screw 25 is in con- 
stant contact with an angled surface of the clip 21 , which 
situation is ensured by a tensile force exerted by the 
spring 20 on the flap 18. In this state, it is possible to 
50 change the tilt setting of the lever element and the ad- 
justing shaft 23 with respect to the axis 15 by adjusting 
the rotary knob 28, and thus adjust the distance L shown 
in Fig. 2 between the flap 18 and the magnet yoke 16. 
In this way the current at which the tripping device re- 
55 sponds can be defined indirectly. 

[0014] An important advantage of the tripping device 
according to the invention explained above is that an 
extremely reliable adjustment mechanism is guaran- 
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teed by the interaction of the adjusting shaft 23 that is 
arranged, such that it can tilt, on the axis 15 of the trip- 
ping shaft 1 4 and the rotary knob that interacts therewith 
via a cam pin. Moreover, this mechanism is easy to pro- 
duce and is compact in design. The tripping device in 
accordance with the invention thus has only a few ele- 
ments, which can be accommodated in a space-saving 
manner laterally in the switch. 
[0015] The switch equipped with a tripping device 
shown in Figures 1 and 2 is characterized by the follow- 
ing method of operation: 

[0016] First, a person adjusting the switch 1 byturning 
rotary knob 28 sets the precise tilt position of the lever 
element 23 on the axis 15 and thus the distance be- 
tween the flap 1 8 and the magnet yoke 1 6, as shown in 
detail in Fig. 2. This is a fine adjustment as a function of 
the relatively greater length of the stationary lever arm 
26 as compared to the adjustable arm 24. It must be 
noted here that a coarser adjustment of the distance L 
between the magnet yoke 16 and the flap 18 has been 
accomplished by turning the adjusting screw 25 during 
installation of the tripping device in the switch housing 9. 
[0017] In the case of a short circuit, an overcurrent 
naturally occurs, which flows through the electric bus 
bar 17. This activates the magnet yoke 16 to the extent 
that when a specific current is exceeded, the magnetic 
force generated by the magnet yoke is sufficient to at- 
tract the flap 1 8 in opposition to the tensile force exerted 
by the spring 20. In the course of the resulting pivoting 
motion of the flap 18, the cam 14a is pivoted clockwise 
in Fig. 1 by the clip 21 until the tripping lever 13 is actu- 
ated. Actuation of the tripping lever 1 3 then tilts the 
latching mechanism 11 such that it in turn can release 
the latch 8 for a pivoting motion, upward in Fig. 1 , about 
the axis 10. This motion is caused by a spring which is 
not shown in detail in Fig. 1 . The motion of the linkage 
7 that is coupled with the pivoting motion of the latch 8 
brings about a rotation of the actuating shaft 4 by means 
of the axis 5, and thus finally a disconnection of the mov- 
able contact 2 from the contact bus bars. 
[001 8] As shown in Fig. 3, the tripping device can also 
be used in a switch contact arrangement of switch con- 
tacts arranged next to each other in a row. To this end, 
the lever element takes the form of an adjusting shaft 
that extends along the row of switch contacts, parallel 
to the axis of the tripping shaft 14, and on which are 
arranged several adjusting arms 24 corresponding to 
the number of switching contacts. Formed on the adjust- 
ing shaft 23 is one lever arm 26, which is sufficient to 
actuate the adjusting shaft and the resultant pivoting of 
the flaps 1 8. The tripping sensitivity in each switch con- 
tact can be adjusted separately by means of the screws 
carried by each adjusting arm 24. As a result, individual 
calibration of each switch contact can be undertaken in- 
dependently of the adjustment of rotary knob 28. 



Claims 

1 . Tripping device for switches (1 ) with a magnet yoke 
(1 6), an armature element (1 8) that works therewith 
5 to actuate a tripping shaft (14), and a lever element 
(23) that can be tilted about the axis (1 5) of the trip- 
ping shaft for adjusting the distance (L) between the 
magnet yoke and the armature element. 

10 2. Tripping device in accordance with claim 1 , charac- 
terized in that the lever element (23) has a station- 
ary lever arm (26) that works in conjunction with the 
cam pin (27) of a rotary knob (28), and an adjusta- 
. ble-length adjusting arm (24) that works in conjunc- 

15 tion with the armature element (18). 

3. Tripping device in accordance with claim 2, charac- 
terized in that the adjusting arm (24) of the lever el- 
ement takes the form of an adjustable calibrating 

20 screw (25). 

4. Switch contact arrangement with a plurality of 
switch contacts (1 ) arranged adjacent to one anoth- 
er and a tripping device in accordance with one of 

25 claims 2 or 3, characterized in that the lever element 
(23) consists of an adjusting shaft extending parallel 
to the axis (15) of the tripping shaft (14), on which 
adjusting shaft are arranged a plurality of adjusting 
arms (24) corresponding to the number of switch 

30 contacts. 

5. Switch contact arrangement in accordance with 
claim 4, characterized in that the lever arm (26) is 
arranged diametrically opposite adjusting arm (24) 

35 and offset therefrom. 
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